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ABSTRACT 

This symposium report probes the barriers within 
special education that slow research utilization and examines 
positive influences on attitudes toward conducting research in 
practical settings. The first section presents five categories of 
barriers to technology implementation, outlined by Joel Mittler. 
Barrier categories include equipment, implementation, teacher 
training, teaching as a profession, and classroom environment. The 
second section describes factors in the success of four technology 
programs. Edward Blackhurst outlines the development of professional 
standards with respect to technology, certification and licensure 
standards, identification of technology skills, and teacher training. 
Steven Robinson describes tne experience and research of the Amherst 
H. Wilder Foundation which indicate technology's potential in 
creating a powerful instructional environment. The university of 
Washington's approach, involving development of a grassroots network 
of support for classroom technology, is discussed by Owen White. 
Harriet Cope? emphasizes that implementation requires an 
understanding of what motivates the individual teach sr and how 
technology can help in each individual classroom situation. The final 
section of the report consolidates the thinking of the symposium 
participants during the process of identifying implementation 
barriers and possible solutions. (JDD) 
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Preface 



he Cenier for Special Education Technology at The Council 
for Exceptional Children is a national information center 
funded by the U.S. Department of Education. Office of 
Special Education Programs. The Center's broad goals are 
to influence the quality, availability, and use of technology 
in special education through information. To that end the 
Center provides a range of information services and activi- 
ties for educators, developers, and publishers. 

The Center for Special Education Technology sponsored its annual invitation- 
al technology symposium in June 1989. Attendees included researchers, publish- 
ers, developers, trainers, and special education supervisory personnel, with the 
symposium serving as an outreach from researchers to commercial i«>duct de- 
velopers and practitioners. The mix of attendees allowed the interactions and 
discussions to focus on both research utilization and research production. 

The opening session of the symposium probed the sources of barriers within 
special education that slow research utilization and of positive influences on atti- 
tudes toward conducting research in practical settings by illustrating successful 
partnerships and their findings. This document is an attempt to capture the ses- 
sion (in printed form). The first section presents five categories of barriers to the 
implementation of technology as outlined by the opening speaker, Dr Joel Mit- 
tler. The second section describes four successful technology programs and fac- 
tors that made them successful, as highlighted by the four opening-session 
speakers. The final section consolidates the thinking of the symposium partici- 
pants, based on both verbal and written contributions during the process of iden- 
tifying implementation barriers and more importantly, possible solutions. 
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Barriers to Technology 
Implementation 




he use of computers in special education has been met with 
frequent criticism and skepticism. Many of tl'^e critics speak 
in terms of computers in the process of education while oth- 
ers speak spixihcally to special education. Regardless of 
perspective, the notion that the technology will fail as other 
technologies have failed in education is voiced by many, A 
close look at what is cunently happening with the technolo- 
gy in special education provides insight, and maybe credibility, to their concerns 
but can also be used to help the field avoid traps that burdened previous technol- 
ogies. 

The three scenarios presented here illustrate recognizable teachers, teachers 
that the field is relying on to implement the technology. The federal government 
has invested a large number of resources in researching the use of technology 
with individuals with disabilities and legitimately asks why the findings are not 
affecting the classroom. The field needs to critically examine what stands be- 
tween the research effort and the utilization of research information in the class- 
room to ensure appropriate use of the available technology. 



A Close look a: .ib use of 
computers In special 
education provides 
Insight, and perhaps 
credibility, to the concern 
that this technology, too, 
shall Ml In education, but 
It also provides guidance 
on avoiding the traps that 
burdened previous 
technologies. 



Scenario #1 



A toacher says about technology: don't need that kind of stuff. It won't work 
in njy class. You don't expect me to learn all that, do you? I don't have enough 
time to do what I do now and I've been teaching for 25 years without technolo- 
gy. No one ever told me I wasn't doing a good job. Just leave me alone." 



Scenario #2 

Another teacher talks enthusiastically about a course in computer science she 
took and about reading tlie latest stuff about Mac 11 's and VTodel SO PS2's. She 
knows all the advantages and differences of voices that are either converted to 
analogue or digital speech and about different mega-hertzes and the differences 
between Novell and Corvus and so on. She states that she can do anything with 
this technology but she wished she knew just what to do with it 



Scenario #3 

In this final, hypothetical scenario, a teacher relates: "I have this computer at 
home and my son tried this new program on math facte. Then I tried it and loved 
it So I lock it into my class even though the kids really didn't need it. I knew 



Barriers to Technology Implementation 1 



how to work it so all the kids started playing with it. It was so much fun, wilh 
the balloons going up and tlie kids adding up numbers and so forth tlmt after 
they finished all their regular work, I let them use it Well, the building Principal 
came by and became so excited about special education kids finally using a 
computer that he called in the Directc- of Special Education and said, "Thank 
goodness someone on my staff is usiu^ computers after I spent all that money 
last year.* He called in the Assistant Superintendent and the Director of Educa- 
tional Technology. They came in and the Superintendent came by. She called in 
the School Board President. I went before the school board and showed them 
how to run tl.is math program. And you know what? They made me Director of 
Special Education Technology. 

So I went out and I bought 50 copies of this math facts program. I showed all 
the teachers how to use it, even if they didn't need it. I thought they would all be 
using it But you know what happened? I met so much resistance—everywhere I 
went teachers would tell me all the reasons they weren't using it. About 6 
months later when I passed by the rooms, I saw all their computers gathering 
dust in the corner." 

None of these situations, though imaginary, are far-fatched considering the 
current state of efforts to implement technology in special education. Why is 
this? Why are these implementation efforts in such disarray? This paper begins 
the examination process and presents four examples of successful technology 
implementation. 



Technology In the 
schools has a longer 
history than many people 

realize. 



A Common History 

Technology in the schools has a longer history than many people realize, and an 
analysis of this history can offer insight on current barriers. In his recent book, 
Teachers and Machines: The Classroom Use of Technology Since 1920 (1986), 
Larry Cuban of Siantord Uriversity describes teachers' responses to technology 
in their classrooms since lf>20. Cuban (1986) offers a telling 1922 quote from 
Thomas Alva Edison: 

I believe the motion picture is destined to revolutionize our educational system and 
that in a few years it will supplant largely, if not entirely, the use of textbooks. ... I 
should say that on the average we get about two percent efficiency out of school- 
books as they are written today. The education of the future, as I see, will be con- 
ducted through the medium of the motion picture ... where it should be possible to 
obtain one hundred percom efficiency, (p. 9) 

Edison showed much the same optimism about motion pictures that many of 
us feel today about computer technology. Yet many teachers never used motion 
picturfts and, of those that did, the majority used them only occasionally. Survey 
after survey of teachers showed the following obstacles to increased film use: 
teachers' lack of skills in using the equipment and film; cost of films, equip- 
ment, and upkeep, inaccessibility of equipment when needed; and finding and 
fitting the right film to the class. 

Looking at another fonn of technology that entered the schools, Cuban 
(1986) quotes William Levinson, who wrote in 1945: 

The time may come when a portable radio receiver will be as common in the class 
room as is the blackboard. Radio instruction will be integrated into sdiool life as 
an acceptable educational medium, (p. 19) 

Radio, like fihn, failed to gain a foothold in the classrooms of America, ac- 
cording to a 1941 survey of principals reported by Cuban, for the following rea- 
sons: no radio-receiving equipment, school schedule difficulties, unsatisfactory 
radio equipment, lack of information, poor radio reception, programs not related 
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to the curriculum, class work more valuabte, and the teachers were not interest- 
ed. Tliciic reasons appear similar to some of those given for the barriers to com- 
puter technologies in today's classroom. 

A third technology, instnictional television, introduced in 1954, was seen as a 
solution to a perceived teacher shonage as weU as a means of improving the cur- 
riculum. In some places it was used as a major means of delivering instruction; 
but overall, the initial use of television was dismally low, with greatcf use seen 
in elementary classrooms However, with the production of a growing number 
of excellent documentaries available on videot^ and the recent introduction of 
Channel 1, the instructional use of television may soon increase, regardless of its 
clouded pasL 

It is evident, however, that technology is not being used as it should be, and 
the reaiX)ns for its misuse or lack of use require investigating. A rough estimate 
indicates that less than 10% of the special education teachers are so enamored 
with technology that they will read about it, learn, and try all the latest ideas. 
Another 25% will say, "Go away, don't bother me." But the great majority of 
teachen; are still undecided about technology. If this majority decid js not tc in- 
c(»porate technology into their curricula, the work of researchers and develop* 
ers, to date, may be for naught Efforts to improve special education instruciion 
may be lost if this group does not recognize and use the potential of the technol- 
ogies. By recognizing the barriers that exist, solutions can be found and some as- 
surances made that technology will be appropriately implemented. 



Barriers 

The barriers or roadblocks to the implementation of technology can be orga- 
nized into fivQ categories: equipment, implementation issues, teacher training, 
teaching profession, and traditional classroom operation. 

Equipment Barriers 

The first obstacle represents problems with equipment. Some of these problems 
were noted by Cuban and are not uncommon to other equipment-intensive inter- 
ventions. These include: 

• Inadequate funding for hardware and software. 

• Too much woric required to manipulate the equipment— it is rarely as sim- 
ple as it should be. 

• New and complex skills required to use the newer equipment New equip- 
ment often promises to simplify what we do but sometimes complicates 
things instead. 

• Equipment does not woik as expected. 

• Available hardware is often obsolete. 

• Equipment is unavailable when needed. 

• Software inadequate to meet the needs of students: Some concerns are 
voiced that software drives the curriculum while others claim that cuiricu- 
lum drives the sofiware. 

Implementation Barriers 

The implementation of special education technology requires planning and on- 
going support The following barriers, grouped as implementation issues, inter- 
fere with adopdon: 

• Schools lack botli short- and long-term planning for technology integration. 



Barriers to the 
Implementation of 
technology In the schools 
come from five areas: 
equipment, 

Implementation Issues, 
teacher training, the 
teaching profession, and 
traditional classroom 
operations 
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• 'iTicre is no financ-ig] auppon for teacher lime afld effort. A recent survey 
showed timt 95% of the teachers using rechnologry spend up to 10 hours 
each week bey^wJ thei;i reguLu- responsibilities to leam the teclmotogy but 
only 20% of thern get extra pay for ihcir efforts. 

• There is a Lack of human resource.'^ to assist; in the use of technology and in 
tcotfhing with lechnology— few ttf.achers have technical! assistance available 
when it is needed. 

• Administmiofs declare, "I bought it, you a'.e it!" creating a problematic situ- 
ation. 

• Yhc system may adopt technology, but th? individual teacher may never use 
it 

• Token iitiplementation or occasionsJ u.^^ is insufficient for successful adop- 
tion of technology. 

• Implementation is often done >ithoat teacher input. 
Tesscher Training 

T^M&r training issues are currently contributing to the poor implementation of 
tcchftology in special education settings. The questions are: Should teachers be 
taught what they need for the classrooms of today or shouid they be taught tiie 
ernwging tccljnologips, with the Isiiest hardware and software? Should the trai.i • 
ing cuxficulum address the expert or try to convert i>on-users to users? These and 
many other questions are still unanswcnid and Jhey suggest the following specif- 
ic bankrs: 



The choice of what to teach is unclear. 
Thei^ is a limited supply of knowledgeable teacher trainers. 
'Hiei-e are various models for ihe delivery of knowledge in teacher training 
programs- -v';peo}:alist U'aiiiing programs, integration into methods courses,, 
stand-alone c-oufS4^s but the most effective model is not known yai 
Given the vast numb^ars of teachers trained over the, t»m 5 lo 10 years in 
special education, inscrvicfr education may be the only mechanism availa- 
ble. 

There may not be room for technology in the college pre-service curricu- 
la—other reai'.irtsments aixi continually being added to tJie currenv. curricu- 
Jum. and thcje is litde incentive to fuvJ room for yet another UJpic. 
More and m ^ipluit education faculty are using technology as prodiiciivi- 
ly uwls, b.i'. f'.-,: u? use it in instruction— they are failing to model its use to 
prescrv.....e ifjachers. 

There is a differerice between acquisition and performance. Even if the 
slciSJs are acquired in training, t^^ere is no guarantee that they will be used. 



Teaching as a Profasslon 

Teaching as a profession presents a number of barriers itself. Tlirough the course 
of their training, aiKl even prior to training, ujachers learn what it is to be a 
teacher. Certain traditions may he adopted, most of'cn without the conscious 
knowledge of the teacher. These inherent barriers include: 

• Teachers historically tend lo value constancy of the school opeiation. Be- 
cause they were students first, they are quite familiar with tlieir job before 
they enter the profession, and tb tend to value its beliefs and look to reaf- 
firm tliein. 
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• The primary goal of u^chcrs is to deliver instruction; technology 2S c!iten 
viewed as incongru^nt with that objective. 

Techfiology is vit.wed as on end, not as a means to an end 

• T^\mg is as much an art as a science; technology is seen by some as 
shictly scientitic, limiting tlie art of teaching. 

^ Teachers value interpersonal rehm^onships with their students; computers 
are. often seen to replace the teacher*student relationship with a student*^ 
machme relationship. 

• Technology is seen as j'^st another bandwagon, and many teachers do not 
want to be on it 

• Technological change should be teacher initiated. 

• Teacher are trained in content not problem-solving skills, 

' Teachers see no reason io adopt Jie technology —it has yeJ to be shown ef- 
fective, 

ClassroOiDi Envlronmenl 

Within the claKsrcom environment many things compete for the teacher's atten- 
tion—technology is jusi one. 

• With ?w many things compoimg foe a teacher \s attention (e.g., lEP process, 
behavior management teaching content reports, etc.), he or she may not 
have the time or desire to get involved in learning about technologies. 

• Certain routines and behavior p?.ttems emerge that deal with the require- 
ments of teaching; that is, using the question/answer format. 
Textbooks, chalkboards, and workbooks are the accepted materials to deliv- 
er instruction; they are cheap, portable, and flexible. 

• Teachers typically deliver instniction in group settings — computers a?e seen 
as inconsistent with that appioach. 

• Teaching takes place in fairly stablf, predictable physical setting™ 
teclinology threatens thav stability. 

• Time allocation is stable and fixed— tJiat is thmcatened by technology. 

• There are established classioom rules and procedures for both students and 
teachers. 

« It requires too much work to change teaching strategies. 
» It requires too much work to identify appropriate software. 

• Teachers have been oversold on ease of use of technology — it is not always 
as easy as we would like it to he, it does not always work, and problems re- 
infoare all of Jlie reasons net to use it 

• Teachers guard autonomy in making curricular decisions. 

The following four sections relate some of the experiences of leaders in the 
implementation movement. Their vaiying perspectives offer msights into the 
complexity of ilie barriers facing full implemOTtation technology in the class- 
rooms and the concomitant issnos of both conducting and implementing research 
in the schools — impo:tant issues in light of the rapid development of tech- 
nology. 

Special Educator Characteristics, The barriers listed above are not all true for all 
teachers and are not equally true. Some barriers are mone significant than others, 
but tliey are not insurmountable. By the fact that they do exist in some degree is 
a concern, and the field's ability to overcome them must be examined. The out- 
look is optimistic, however, bccau.se there is a parallel list of special education 
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Not all barrlors exist In all 
situations and all are not 
equally true; moreover, 
special educators may be 
more open to the use of 
technology than regular 
educators simply 
because of their training 
and the nature of their 
teaching. 



technology iwomotere for using the technology with disabled individuals. In fact, 
special educators may be more open to the use of technology than regular educa- 
tors simply because of their training and the nature of their teaching. The follow- 
ing are some reasons this may occur: 

• Special educators are less afraid of technological devices-— they work with 
many devices already, such as wheelchairs and hearing aids. 

• Special educators appreciate good behavioral instruction as is often exhibit- 
ed in good software. 

• Special educators use a variety of approaches to instruction— if that means 
technology, then so be it 

• Special educators bring less baggage with them to the classroom— they are 
younger, and the field is newer so they carry less tradition with them, allow- 
ing them to challenge old ideas. 

• Special educators arc used to modifying the educational setting and individ- 
ualizing instruction. 

• Special educators are used to using unique, modified, or different materials. 

• Special educators think about efficiency, effectiveness, and attention to de- 
tail—many have been trained to collect data to make instructional decisions, 
and Uiey may value the assistance technology can provide in that area. 

• Special educators can get support from a number of existing infonnation 
networks, user groups, and professional organizations that already focus on 
special education technology. 

Critical Factors in Technology Adoption. While the stage has been set for the 
adoption of technology, there remain a number of critical factors that nrz.^X to be 
addressed. These can be addressed through teacher training. They include,: 

• Providing ample practice on the existing technology found in the classroom. 

• Using clear and validated teaching materials. 

• Using credible sources to provide instruction. 

• Adapting teaclier instruction to their level of sophistication—being able to 
work with both experts and the uninitiated teacher. 

• Demonstrating the value of technology for instruction in the classroom. 

• Preparing teachers to adapt the technology to unique situations; e.g., train- 
ing in the use of authoring systeims. 

• Providing time for teachers to learn and adapt the technology for individual 
use in the classroom by bringing in substitutes and providing administrative 
support. 

• Encouraging collegiaUty— ^)roviding opportunities to share what the) know. 

• Providing focused ongoing inservicc training. 

Identifying strategies that may sumulax the adoption of tec^hriology is a diffi- 
cult task. Some early ideas have been tried, and Uiey are meeting s?ome success, 
but not enough to pursue in isolation. For example, one strategy used by many 
was to leach all teachers how to use word processing and lEP software. It was 
Uiought that if the technology was a useful i)ersonal tool, Oien its usefulness in 
Uie classroom would be explored. Today, many graduate students use word pro- 
cessing, but are not using technology in the classroom. It is a good beginning, 
but oUier stiategies must be implemented as well. Teaching teachers to use Uie 
computer to help solve their classroom problems may be a good next strategy. 

If measures are not taken to facilitate tiie adoption of technology by trainers, 
tiie parents and students may begin demanding it. Administrators can help by 
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providing daytime training options, rather than adding the burden of learning to 
the end of teachers* already busy day. Providing human resources, as well as 
sufficient hardware and software resources will assist the adoption process. Al- 
lowing teachers to take the technology home on weekends and vacations to play 
with it and explore its potential may be the best strategy for gcuing teachers in- 
volved This mi^t be followed by forming special interest groups where teach- 
ers can share their new ideas— a strategy that will help support and maintain 
what they have gained through other strategies. Authoring software should be 
made available so teachers can individualize their instruction. Administrators 
should also reward users with time, conferences, recognition, and promotion fcH* 
their extra efforts in technology. These strategies are only a few tiiat might be 
implemented to supplement training efforts. 

There^s an old story about three types of people. The Hrst group aie those 
people who make things happen. There are many special educators Uiat are al- 
ready making technology happen appropriately in the schools, and they should 
be recognized The second group of people are tiiose who watch tilings happen. 
Many of us restrict ourselves to Uiat group. Lasdy, are diose that wake up one 
day h^d say, *'What happened?*" There are too many special educators who will 
wake up one day and say, '"What happened? What did we miss? Is it too late?** 
The task of tiie field is to let them know what is happening so they may become 
a part of it ■ 
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Implementing Technology 
in Special Education: 
Barriers and Promoters 




he following four sections relate some of the experiences of 
leaders in the implementation movement. Their varying 
perq)ectives offer insights into the complexity of the bar- 
riers facing fiill implementation of technology in the class- 
rooms and the concomitant issues of both conducting and 
implementing research in the schools — important issues in 
light of the rapid development of technology. 



Three major barriers to 
technology 
i mplementation were 
voiced by various 
participants at a public 
hearing In Kentucl^: lack 
of trained personnel, of 
Information, and of funds. 



A View From the University 

Dr. A. Edward Blackhurst is a professor in the Department of Special Education 
at the University of Kentucky, in this section he highlights both his work for the 
State of Kentucky and his findings from his broad university-based research. He 
ctoses with his solutions to the training baniers. 

A Public Hearing 

Recently I attended a public hearing on Kentucky's proposal in response to P.L. 
100-407, The Technology-Related Assistance for Individuals widi Disabilities 
Act of 1988. As a member of the proposal writing team, we were gathering pub- 
lic reaction to the priorities being established and the activities proposed to meet 
those priorities. A wide variety of pec^le attended this meeting: people with dis- 
abilities, members of their families, advocates, and professionals. 

Interestingly, the first topic of discussion raised by the participants focused 
on barriers to greater use of assistive technologies. Three major barriers werc 
identified and were addressed, in different ways, over and over again during the 
hearing. They were: 

1. Lack of trained personnel. Personnel are needed who can conduct assistive 
technology assessments, implement technology programs, provide advice 
and technical assistance to consumers and theii families, and implement 
research findings. 

2. Lack of infonnation. Knowledge is lacking of ways assistive technologies 
could help consumers with disabilities, their families, and those who were 
providing services to them and of available assistive technology services. 

3. Lack of funds. Funds are needed to address the first two barriers and to 
purchase assistive technologies that can enhance the independence and 
quality of life of people with disabilities. 




8 Implementing Technology in Special Education: Barriers ^nd Promoters 

* 

14 



A National Survey 



A few years ago, I assisted in conducting a national survey of 276 colleges and 
univexsities to inquire about how they were using technology and the barriers 
they were encountering in implementing instruction in technology in their train- 
ing programs (Blackhurst & MacArthur, 1986). Eleven barriers were identified, 
with the following mj^jor findings confirming some of the barrio identified in 
the opening address: 

• 89% of respondents indicated that faculty v/ho were preparing teacher^; 
lacked skills to teach their students about technology. 

« 85% of respondents said that their faculty not only lacked skills, they also 
lacked the knowledge about technology to adequately prepare their students. 

• 94% of the respondents indicated that they had access to computers, but 
87% lacked the fiscal resources to purchase the software that would be re- 
quired to provide adequate instruction to their students. 

• 82% repeated that there was insufficient room in the cuiriculum to train 
their students about technology. 

The study also found that faculty at most of the respondrat institutions were 
using computers, but they were using them for their own professional productiv- 
ity. That is, they were using them primarily for word processing and statistical 
analysis. We asked diem what they felt were their greatest needs for faculty 
training. Interestingly, 82% said that tlicy needed training about applications of 
technology for special education students, indicating that they lacked informa- 
tion about how to apply it to people with disabilities* 

One conclusion from this study is that not only do we have a banner in the 
lack of trained personnel, we also have a barrier with respect to people who are 
training those personnel. The data &om this survey help to support some of the 
points made in Uie opening comments, however, die data are approximately 
three years old. The situation has undoubtedly improved somewhat in diat time, 
but die colleges and universities are still inadequately equipped to do die job ne- 
cessary to reduce the barriers imposed by the lack of training for special educa- 
tors who are entering the job market at die present time. 

A Program for Success 

I would like to propose several potential solutions to some of the training bar- 
riers that exist First, we need to develop professional standards and guidelines 
for our special education professionals with respect to technology. In diis vein, 
the American Speech-Hearing-Language Association (ASHA) has recentiy de- 
veloped a draft set of guidelines for speech/language pathologists who are using 
assistive technologies to enhance communication. This is a very extensive list of 
knowledge and skills. These efforts need to be supported by odier professional 
organizations diat provide services tc people widi disabilities. 

A second s^proach would be to translate die guidelines into certification and 
licensure standards. Kentucky has taken a rather interesting approach to diis top- 
ic. Effective this year* all people graduating from a teacher prq>aration program 
must demonstrate a number of competencies in using computers. They must be 
capable of doing word processing, using database management and electronic 
spreadsheet programs* and using computers to generate graphics. They also must 
be knowledgeable about computer literacy, how to use computers in leaching, 
applications of keyboarding sldUs, and computer ediics. These standards have 
not gone quite far enough because they are restricted to computers and do not 
address odier forms of tectmology. However, it is a step in the right direction. It 
is interesting to see how die Colleges of Education in Kentucky are scurrying to 
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meet these new regulations. (Of course, the state has not provided additional 
funds to the coUeg*^ to assist them with this task.) 

A third solution is closely related to the first and second. The skills and com- 
petencies that practicing teachers and related personnel should have to use tech- 
nology effectively need to be identified. Such lists can be ased to establish prior- 
ities for in-service education, development of training packages, and by 
professionals to establish their ov n programs of professional development 

My colleagues and I have been addressing some of these areas. To date, we 
have developed technology competency lists for special eduCv^.tion teachers, 
teachers of young children with severe handicaps, special education professors, 
regular class teachers, and administrators. iTiere is a need, however, to validate 
such competency identification efforts. A five-step sequence is in-oposed liere: 

1. Conduct H task analysis (which is primarily what has been done to date). 

2. Perform a social validation, in which knowledgeable individuals deter- 
mine the competencies that are important and the relative importance of 
each. 

3. Obtain reports of effectiveness of people who are demonstrating the com- 
petencies. 

4. Conduct direct observation of people using teclinology to determine 
whether the competencies aie appropriate. 

5. Perform a "learner referenced evaluation," This is really the crux of the 
matter and involves determining whether people with disabilities leatn bet- 
ter or perform more independently as a result of professionals having 
those skills. 

The state of the art right now is such that the field is still working on the first 
two steps, with a few efforts being expended on the third step. This being the 
case» there is a long way to 30 before validated competency lists will be availa- 
ble. 

Parenthetically, there is also a need to develop competencies in our teachers 
in the use of single-subject iv- >?an:h methodologies to evaluate the effectiveness 
of technology interventions. Such methodologies can b^ done very effectively in 
uni; absence of control groups* because the subjects can serve as their own con- 
trols. 

A fourth solution is that we need to infuse training into our teacher education 
curricula and into our in-service training programs. As noted elsewhere in this 
paper, there is a lack of consensiis on the best approach tc this topic at the pre- 
service level. Should there be separate courses? Should there be an infusion into 
existing courses? It is my belief that a combination approach would be most ef- 
fective. A separate course in the teacher preparation curriculum should teach the 
basics: computer operation, definitions, terminology, computer literacy, and so 
forth. Technology applications should be taught in the methods courses. Thus, 
when students take their methods courses, the profes&ors will not have to get 
bogged down with basic topics, such as *This is Mr. Disk Drive.*' Students will 
already be able to use the technology in a meaningful way. 

With respect 10 in-service, we conducted a project a few years ago that was 
funded by the Division of Innovation and Development of the Office of Special 
Education Programs. A consortium was established between the University of 
Kentucky and Fayette County Schools in Lexington, to study ways to integrate 
computers into the respective programs. One of the most effective strategies 
identified was to work with school principals. A computer was provided to an 
elementary, junior high, and senior high principal, they were trained in its use, 
and then were provided with ongoing support services. We found that they be- 
came advocates for computer use wiUi their teachers. 
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Fifteen teachers were also included in this same study. When teach^ got ac- 
cess to equipment and software» when they got the necessary training, when 
principals got access to the equipment and the training to use and understand the 
potential and requirements for effective use, implementation was gieady facili- 
tated. 

One final solution relates to translating research into practice. One area that 
both the the private and public sector shouid not overlo<d; is the Small Business 
Innovative Research (SBIR) Program. This program of the fedeial government 
is designed specifically for the translation of research into practice. Government 
agencies have a portion of their budgets allocated for SBIR grants. The Depart- 
ment of Education has several, as do the Public Health Service and National In- 
stitutes of Health. Any small business is eligible for these funds. In maiiy cases, 
university-based researchers collaborate with a small business to provide assis- 
tance to them in conducting such projects. 

In closing, I believe that our challenges in technology training are several. I 
think that we need to determine the technology skills that we want our profes- 
sionals to possess. We need to determine ways to structure the preservice curri- 
cula to develop those skills. We have to teach the trainers how to use technolo- 
gy, and we have to learn how to effectively in-service practicing professionals. 
Finally, we have to learn how to do all of this in a timely fashion. 



A View From a Private Foundation 



Dr* Steven L. Robinson is the director of the Educational Technology Research 
Program of The Amherst H. Wilder Foundation. In this section he relates the ex- 
periences and results of research conducted by the foundation in the local school 
district. 

The Amherst H. Wilder Foundation is located in St. Paul, Minnesota, and has 
served the east metropolitan area of Si. Paul for 75 years. Its mission, broadly 
deflned, is to serve St Paul children, youth, adults, and the elderly "in need." As 
a consequence of meeting service needs. Wilder has a long history of collabora* 
tive community service relationships in the community. One of the longer rela* 
tionships has been with the 3t. Paul School District The Educational Technolo* 
gy Research Ptogram (ETRP) was one foundation program working in the 
schools to investigate a recent innovation in educational technology. The popu- 
lation of interest was at-risk, low achieving, and handicapped children. Unlike 
university and corporate research relationships, the usual focus of foundation ac- 
tivity has been service, not research and evaluation. 



The Project 

Wilder's service focus influenced the focus of the ETRP. From the start, the 
goal was to facilitate the transfer of research into practice. To minimize stress on 
school teachers and students and maximize the transfer of what was learned 
from research, the foundation entered into an agreement with the school district 
to provide long-term in-house support The ETRP provided the technology, con- 
sultation, and support in exchange for the collaboration and participation of 
teachers, smdents, and district administration. Technical and flnancial corporate 
support from 3M and the 3M Foundation was also a significant element of the 
program. 

The innovative technology investigated was the Discourse® Educational 
Communication System. This system was designed to facilitate and help manage 
important classroom processes. Every student in a Discourse® classroom had a 
response device ("Studycom'O consisting of a standard ("QWERTVO keyboard 
and a one-line (36 character) L.E.D. display. As students typed on theii device. 
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what was typed was displayed on the teacher's computer screen. This allowed 
the teacher to ask an oral question to which every student could respond in his/ 
her own words (20-25 words per question). All responses were immediately dis- 
played on the teacher's screen. The teacher therefore knew which students had 
answered, and which had not and could quickly scan the answers of the entire 
class. The software provided full correction, feedback, r^rdkeeping, and media 
control (videotape, slide, graphics, videodisc) capabilities. Additionally, the 
technology permitted the teacher to conduct teacher-guided, student-paced, and 
multiple-group instniction. 

Results 

Research conducted over a 5-year period with over 100 teachers and 4,000 stu- 
dents from K-12 at five Discourse® sites indicated the technology could be used 
to create a powerful instmctional environment. In general, research showed: 

1. The technology could dramatically increase active student involvement 
and provide immediate correction and feedback, and performance moni- 
toring. 

2. Use of the technology in mainstream classes significantly increased the 
achievement of low achievers on standardized tests. 

3. Models for effective instruction, (e.g., direct instruction) could be easily 
implen ented with the technology with significant improvements in learn- 
ing for handicapped children. 

4. Additionally, teachers, administrators, and students we^-e quite positive in 
their evaluations of ease of use and effectiveness. 

Problems 

The problems encountered over the duration of the ETRP were interesting as 
they relate to bairiers for the implementation of technolcry in general. In the 
ETRP the biggest problem was not the process of research but the process of in- 
tegration. Although the technology was in use by teachers and was viewed very 
positively, it was still quite difficult to move the schools and district to plan and 
provide ade^i^te support and resources for independent operation. In the end, a 
major factor in the district's allocation of support was discussion about removal 
of the technology systems unless plans for adequate support weie in place. 

Another significant problem was the skill level of teachers. Although many 
teachers were thcxt)ughly skilled in effective instruction techniques, many were 
not We have found that training to use the technology is not as important as 
training in teaching. For example, in one study we found that teachers did not 
change their teaching behavior in the face of information delivered by the tech- 
nology indicating students did not understand. Why? They confided that they 
did not know what to do. In other words, a major problem wit', technology and 
innovations m general is not learning to use the innovation, but knowing how to 
teach. 

The idiosyncracy of classrooms, schools, and educational institutions was a 
third major barrier to integration. Research makes general prescriptions while 
teaching always deals with the particular. As one example, literature on school 
effectivene^ consistently points to the importance of the principal. At ETRP 
sites, however, the effects of the ixincipals were highly idiosyncratic. In one 
school, the principal arul a few teachers were highly supportive. However, as 
soon as ETRP support was removed the teachers stopped using the system. 
What seemed to have happened was that since tiie initiative came from the prin- 
cipal, the teachers as a group would not support it on their own. At another 
xhool, the principal was almost totally uninvolved. Here the teachers were over- 

12 Implementing Technotogy In Spedal Education: Barriers and Promoters 



Results of tho fdundatlcn 
research Indicated that 
technology can be used 
to create a powerfL 
Instructional 
environment. 



18 



whdmingly supportive, organized, and independent The school now has three 
systems. The one consistent element at all sites has been the special education 
teachers. These teachers made things work for themselves and their students 
They did not, however, have a major impact on the integration of the technology 
into their schools. 

Another important discovery was that teachers were not interested in the re- 
search despite positive results witli their own students, llieir interest wai in how 
the technology saved them time and helped them better manage a classroom. We 
found that any innovation that increased management chores would not be used 
no matter what the results. On the otiier hand, those that enhanced management 
with the same or less effort would be enthusiastically embraced. One re*!son for 
this may be that given the unpredictability of individual learning, teachers may 
be more interested in the process of instruction. Our conclusion is that achieve- 
ment research is of more interest to administration. Teachers want and will use 
help about how to more effectively and efficiently manage classroom instruc- 
tional processes. 

In sum, working with schools is difficult but important. Schools quickly Iof^ 
interest in accommodating to the restrictions of good research. However, schools 
will not effectively tackle innovation by themselves. They do not plan and pro- 
vide adequate support because they do not have the time or resources to do so. 
The real issue is the development of alternatives to overcome disincentives to 
mutually beneficial long-t^rm collaboration. 



The Long Vl^w on Collaboration 

Dr. Owen R. White, is a Professor of Education and Director of the Experimen- 
tal Education Unit at the University of Washington, Seattle. Here he draws upon 
his knowledge of Washington State policy, his research experiences and even 
his family experience with instructive software to place in perspective the cur- 
rent state of implementing technology research in the classroom. 

The State of Washington has before it a new referendum called 'The Chil- 
dren^s Initiative/* As part of its grand scheme to improve the educational system 
in the state, there is a proposal to provide each child, jfrom elementary through 
secondary school, with a portable computer— one that could be taken home each 
night. Although that section of the inidative is unlikely to make it all the way 
through the approval process, the fact that it has gotten as far as it has is encour- 
aging. There is growing support for technology in education. The reality of "one 
child, one computer'' may not be far away« 

Patience and Small Steps 

The goals originally set by the State of Washington did not include a landslide 
of technology into all schools at once. Rather, to fulfill more realistic ambitions, 
they worked pimarily at the classroom level. The technology was brought into 
three or four ''key classes** within a district. As those teachers became comforta- 
ble with the technology, they took it to other teachers, who in turn worked with 
still others. The result has been the development of a "grass-roots'* network of 
support for technology in the classroom, and more recent programs designed to 
promote widespi'ead innovation are being met with greater enthusiasm. 

Enhance and Extend 

I'echnology should not attempt to replace what is already working well in class- 
rooms. Often, in our zeal for the machine, we forget that much of what already 
exists is good. There is a tendency for educational software developers to build 
'^teacher-proof ' programs diat replace the teacher and take over the child's in- 
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stniction. I believe that is inappropmte. While computers can do some things 
better or more efficiently than teachers, good teachers still do many things far 
better than any machine. Those skills should be recognized and respected. The 
emphasis in developing technology should be to extend and enhance teacher 
capabilities, not to replace them. 

As an example, consider "Aimstar," a program that evaluates pupil progress, 
applies a set of decisioii rules, and makes suggestions regarding when and how a 
program might be modified to facilitate continued learning. In many respects, it 
13 an elegant, well written program, and was voted by The Council for Excep- 
tional Children to be the most outstanding piece of educational software in 1984. 
As a device to assist in training teachers to use a data-based decision-rule tech- 
nology, it can be very useful. As an ongoing aid for making instructional deci- 
sions, however, it does little more than what a teacher with about 3 hours of 
training can do, and it does it mote slowly. 

Development efforts should be focused on products tliat reduce time spent on 
clerical or routine tasks like drill and practice, or extend the teacher's capability 
by performing tasks that they cannot easily perform. Examples might include the 
use of interactive instructional animation, or the application of highly sophisti- 
cated algorithms for the evaluation of pupil performances. In any event, technol- 
ogy should not be used to perform tasks Uiat teachers ahi^^y do quite well. 

Small Currlcular Elements 

Integration of technology into existing curricula will meet with less resistance if 
components are divided into relatively small units. In a recent project to develop 
computer-assisted instructional iKOgrams for mainstreamed high school science 
courses, for example, we found that teachers were unwilling to relinquish con- 
trol over the content and sequencing of their curricula. Had we developed pro- 
grams that required a particular sequence throughout the entire course, it would 
have been unacceptable to most teachers. 

The sitrategy we eventually employed was to break the course down into 25 
or 30 relatively small and independent units. Each unit takes only about 10 or 12 
minutes for a pupil to complete, and teaches the basic terms, concepts, and vo- 
cabulary for a relatively focused topic. A teacher can then decide which units to 
use, and the sequence in which they wiU be used, without committing their en- 
tire curriculum to one program. That flexibility and respect for the teacher's au- 
tonomy went a long way in making the technology more acceptable and useful. 

Suggest, Don't Dictate 

In keeping with the issue of autonomy, programs should allow learners and 
teachers to take responsibility for their own programs. Dictating to teachers or 
students what to do and when to do it rarely works, and often leads to deliberate 
attempts to defeat the system. I am reminded, for example, of an e^ly auempt to 
computerize the Individualized Education Plan. The system adhered rigidly to 
an "approved" curriculum sequence, and required mastery at each step before al- 
lowing the next step to be selected as an instructional target. When a teacher 
wanted to skip a step, perhaps because of the pupil's individual needs and abili- 
ties, the computer wouldn't let him or her record that action. Teachers soon 
learned, however, that they could work around the problem by simply indicating 
that all lower steps had been mastered, even if that were not true. 

To avoid such problems, systems should respect the decision-making capabil- 
ities of the user. For example, a program might suggest to a student that ai least 
one more practice session might be helpful, but it should not automatically cycle 
into that session without the student's consent. Similarly, a program might sug- 
gest an instrucdonal strategy to a teacher, but should also allow the teacher to re- 
ject that suggestion and indicate the action actually taken. Such a system might 
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even keep tmck of the teacher's success when the computer's advice is rejected, 
md modify its own rule structure accordingly— adding the teacher's ideas to its 
list of suggestions when they prove sucv 5ssful, or becoming more "forcefur in 
its own suggestions when a particular teacher-generated strategy has repeatedly 
failed tu work in the past. 



Include Everyone 

Much of the technology originally developed to meet the special needs of stu- 
dents with handi'^.dps can also beneHt '^normal" students in mainstreamed set- 
tings. RestricHjig the application of technology to children with special needs 
singles those individuate out as ''different,*" can make scheduling difficult, and 
arbitrarily limits the potential impact and benefit of the technology. 

For example, our project to develop computer«>assisted-instruction (CAI) 
modules for mainstreamed secondary science courses had originally planned to 
involve only students with learning disabilities. The teachers, however, believed 
that die program would probably benefit all their students, and that it was sim- 
pler to schedule the entire class into the computer lab once a week than to ar- 
range for individual sessions. They were right, of course, and were much more 
receptive to the program because it benefited everyone in their class, not just a 
few. 

Equipment 

One baiTier fiequentiy encountered when trying to conduct research or develop- 
ment in public schools is the lack of appropriate equipment, or the inconsistency 
of equipment available at different levels in the public school system. For exam- 
ple, Tom Lovitt of the University of Washington completed a series of success* 
ful CAI studies at the secondary level, and wanted to extend his work to the ele- 
mentary level. Unfcmunately, while the Macintosh was thc^ computer of choice 
at the secondary level, old Apple II's or the newer Apple n GS's were the sys- 
tems most frequentiy found at the elementary level. It q)peaied that Lovitt 
would have to rewrite all of his programs to run on the Apple II series. That 
would take time, of course, and additional expense. Most importsntiy, however, 
he was reluctant to move to an inferior machine, which would probably place 
limits on what his programs could accomplish. Instead of spending his money 
on reprogramming, therefore, he spent it on Macintoshes, and moved Uiem into 
the elementary schools. That approach yielded many advantages. 

First, he lost no time in leprogramming his courseware. Second, the schools 
were obviously delighted to participate in his research since they gained access 
to a more advanced technology, at least for tiie duration of the studies. Third, 
once the research began to demonstrate the usefulness of the technology, the 
schools were more motivated to find the resources necessary to purchase diat 
technology diemselves. While most of us have tended to address the capabilities 
of the equipment already found in tiie schools, Tom has shown that it might be 
better, at least in some cases, to use Uie best technology available, and shew the 
schools what it can do. 
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Living Down Our Past 

For me, peihaps the single greatest obstacle to moving technology into public 
schools is a result of early software development efforts. Many, if not most, ear- 
ly attempts to develop courseware v/ere poorly conceived, of^n addressed only 
trivial needs, and almost always ignored what we know about good instructional 
practices. For example, my own son worked with a program called "speller bee'* 
some years ago. At first he was intrigued with die prog/am, and stniggled long 
and hard hours with it. Eventually, however, a number of facts became clear. 
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First, it took 30 to 45 minutes for him to enter each week's spelling list and to 
edit the phonemes so tJie computer could speak the words correctly. Secondly, it 
was not a rule-based system, and could give no differential feedback concerning 
various types of errois, or even where in the word he went astray— words were 
either all-right, or all-wrong. Third, if he spelled a word correctly, he had to wait 
while the program drew a picture of a little bee, and then flew it merrily around 
the screen for 5 w 6 seconds. That was cute the first two or three times it hap- 
pened, but grew very old very fast Finally, the program showed no patience. 
Since my son had not yet developed fluent keyboarding .skills, he was often still 
looking for a particular letter when the program decided he didn't know the 
word, scored the word as "missed," and moved on to the next word in the list. 
He correctly concluded that his time was better sprat in other activitir^. 

Those teachers who "pioneered" the use of CAT in their classeii in the not- 
too-distant past saw one after another of their students fall prey to pooriy de- 
signed software. Getting those teachers to try aga>:n can be difflcult. We can 
speed the process only if we are very careful to encourage the use of only those 
programs which we know are based on sound instructional i»inciples, and that 
perform tasks which teachers would otherwise find difficult or time-consuming. 
Above all, we must suiow restraint in our claims for techiiology, and promise 
only that which we know we can deliver. Broken promises are long remem- 
bered, and the distrust they breed can be very difficult u. I've down. 



A View Into the Classroom 

Harriet Copcl is the teacher coordinator of microcomputer applications in spe- 
cial education at BOCES 2, on Long Island in New York. Her experience as a 
direct service provider with an intermediate unit has given her a unique outlook 
on the state of technology implementation in die schools and the sources, fro- 
quently valid, for teachers' resistance to research in the classroom. 

Hie BOCES 2 Special Education Divisx)n of New York is an example of an 
agency which has successfully integrated technology in its instructional pro- 
grams. The staff are direct service providers who have successfully overcome 
some of the bairiers mentioned in the previous sections of this p^?er. Many bar- 
riers of access to hardware and software have been eliminated, staff develop- 
ment has been extensive, and the focus now is on improving the classroom envi- 
ronment with the use of technology. In oii attempt to improve the learning 
environment, we have engaged in several limited research projects which have 
led me to make some caveats on teacher participation in research. 



In (he classroom, 
teachers naturally guard 
their autonomy In making 
decisions; researchers 
who wish to enter their 
domain must first 
establish a level of trust 
to make a program 
successful. 



The Art of Teachin ; 

Sevei-Rl obstacles appear when trying to both conduct and use - earch in the 
classroom. Excellent teachers are masters at working in an enYj,.,;iment where 
there are many variables which cannot be controlled. Being able to successfully 
manage a classroom is the "magic" and "art" of teaching. Researchers who wish 
to enter the teacher's domain, and control some of these variables, will run into 
serious resistance. 

Teachers guard their autonomy in making decisions. Thty guard their free- 
dom to try a variety of instructional and behavior ntanagement techniques. The 
researcher, appearing judgmental or evaluative, may threaten and/or inhibit the 
spontaneous, flowing actions and decision making of the teacher. To minimize 
this obstacle, a level of trust must be established, between the service provider 
and the researcher, prior to the onset of the research. 
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The school environmeiit is a political system with union politics, administrative 
politics, teacher-to-teacher politics, paraprofessional politics, and parent politics. 
When the researcher finds a primary supporter within the agency, the objectives 
of that individual or offlce should be known. His or her motive will strongly in- 
fluence the manner in which the researcher will be receiveu within the class- 
room. 

If the investigator's primary backer is a classroom teacher, then the task of 
gaining support and encouragement from the resource people, administration, 
and parents is critical. Specifically, research in the use of technology within spe- 
cial educatic > requires that the technical support people are made available on 
an **as neede^ basis to support the teacher and students who are using the 
equipment. 



la It Worth tha Bother? 

Teachers do not necessarily want someone to come into their classrooms to 
study something which they already know they do well or a phenomenon that 
they already know exists. A common response from a teacher might be, "This 
has worked; I know it works. That's great Why bother to come in and study it? 
Tm not going to read that article* I already know the conclusion/' To gain the 
cooperation of a teacher whose classroom practices the researcher wishes to 
itudy, the researcher should offer something that benefits the teacher. Some- 
times it is as simple as engaging the teacher in conversation to see if there are 
questions or problems she may have that the researcher can help with. 

Another way to gain teacher support for implementing new or experimental 
techniques in their classroom is to involve them at the conceptual level— either 
in re'^earch or in product development. Teachers might well welcome the oppor- 
tunity to pilot regular education software and provide feedback to the developers 
on adaptations which would make the product serve a broader audience. 
Through the process of combining researchers, product developers, and practi- 
lionei^, all three parties might arrive at answers to some of the many questions 
ubour the effective use of technology in special education. In any case, teachers 
nee4 a tangible motivator to encourage them to make the extra effort and take 
the extra risk of allowing research in their ciasfaxxxn. 

A problem also occurs when selecting teachers U) participate in research stud- 
ies. After choosing the finest group of teachers for a research project, the re- 
maining teachers, "not the finest*" by definition, are left for the control groups. 
This makes it difficult to form control groups; yet, without them, the researcher 
may not be able to present a convincing argument that the technology improved 
the instruction, not the selection of the participants. 



Gaining Accaaa to tha Toola 

Access t^.) the technology on which much research is based can be a problem for 
teachers. One example is telecommunications. In our agency, every teacher has 
at least one computer in ihe classroom, but not one has direct access to a phone 
line. Many fine distance-learning, pen-pal, and data-collection telecommunica- 
tions jnojects exist, and much attention has been given to them in the literature. 
Yet most teachers cannot use these projects. We are not allowed to empower 
^achers to use tlie phone system nor are many teachers peimitted access to bul- 
letin boards because 'ite material has not been screened or previewed by an ad- 
ministiiBton 
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Summary 

Perhaps we all need to follow the advice of the Indian saying and "walk one 
mile in another's moccasins." Certainly researchers need to be aware of the 
unique perspectives an^l problem^ of the classroom teacher. Discovering what 
motivates the individual teacher and how technology can help will ultimately 
unlock the barriers to successful research and implementation in the classroom. 
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Barriers and Potential 
Solutions for Moving 
Technology Research Into a 
Practice Setting 




The fifth annual technology symposium of the Center foi 
Special Education Technology focused on Advancing the 
Use of Technology: The Research/Practice Connection, 
Held in June 1989, the invitational symposium included 
knowledge producers (researchers) and knowledge users 
(prsictitioners). Practitioners were broadly defmed to be 
those who were in a position to apply research findings to 
educational practices and programs for children with disabilities or to product- 
development efforts. 

Participants were asked to share their thoughts and experiences related to the 
transfer of research-based knowledge into the practice setting. Specifically, they 
were asked two questions: 

L What baniers have you encountered in moving research into a practice set- 
ting? 

1. What are some solutions to bridging the gap between rewSearch and p.*ac- 
tice? 

This document summarizes their responses in the hopes of encouraging le- 
searchers and practitioners to move beyond existing barriers by incorporating 
some of the potential solutions suggested by the symposium participants. 



Problems In Moving Research Information Into the 
Practice Setting 



Research was defined as the process of conducting research and the dissemina- 
tion of the findings. Research conducted in the practical setting translates more 
easily into practice, but it presents numerous research methodological problems: 
It is a time- consuming, lengthy process to identify research sites, gain access to 
them, and collaborate during the research and dissemination process; research 
variables are easily contaminated in uncontrolled settings; and alternative re- 
search designs for practical settings are not available or as acceptable by the re- 
search community. Findings of studies frequently reach the field too late and are 
not useful: The process of dissemination through journals is slow; research is 



Research Problems 
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seldom reported in pra^.tical terms or translated as to their implications for prac- 
tice; and there are many gaps in the reseanch-base for specific special needs au- 
diences. 



Collaboration Problems 



Training Problem* 



Funding Problems 



Technology Problems 



Implemematlon Problems 



Collaboration was defined as researchers and practitioners working together 
during the planning, research, dissemination, and Ufiplementation stages. There 
is limited commimication and collaboration b^ween researchers and practition- 
ers. Researchers often have a narrow perception of school issues, failing to see 
the implications of their recommendations. Not all personnel share the vision of 
technology and resent its intrusion into their plaiis and classrooms. Willing per- 
sonnel often resist collaboration because of the lack of time and support needed 
for involvement. Administrative responsibilities for collaboration are unclear. It 
also requires a dififerent level of planning and cn-ganization on the pan of the 
school administrator. 



Training was defined as enswing that school personnel are knowledgeable in 
technology and research in order to be practical partners in the research and 
implementation process. The inadequacies of teachers in the area of technology 
is attributed to the lack of training at both the higher education and local school 
district levels. Higher education faculty* themselves, are not adequately trained 
in technology and therefore cannot train others, and they do not prepare perspec- 
tive teachers well enough in the basics of effective instructional strategies for 
these skills to ^eialize to technology applications. Local school districts do 
not hnve the resources to provide ample inservice training, which includes mon- 
ey to train die trainers or tiic provision of release time for teachers to attend 
training workshops. 



Funding was defined as obtaining money and other resources for research and 
impiemcAtation related activities. There is a lack of adequate funding for a 
broad range of technology-related activities including research, training, state- 
of-the-art equipment purchase, marketing research, and product development. 
Toe few education grants are available and ptesf^nt funds are being cut, eliminat- 
ing many inservice training programs. 



Technology was defined as computers and related equipment. The technology it- 
self presents many barriers to die research and translation process. The equip- 
ment currenUy in schools has limited capabilities, research is frequenUy con- 
ducted on more capable equiimicnt with litUe support for die older, and there is a 
lack of compatibility between the two. ITie requirements of die special needs 
populaticm are very diveise, and it is difiHcult to adapt die existing systems to 
their needs. The cost of die technology prohibits die schools from upgrading as 
i^idly as the field would like. There is also little awareness of die capabilities 
of die newer emerging technologies such as videodiscs. 



Implementation was defined as the appropriate applicatio yj technology and its 
related researcS into the special education classroom. School personjiel, includ- 
ing administrators and decision makers, frequendy do not support die use of 
technology and are resistant to incorporating research Hndings. This is in part 
due to a lack of awareness of the potential benefits of technology and awareness 
of resources and supports availaoie. Strategies incorporated widiin off-die-shelf 
instructional programs are often not compatible widi die instructional approach 
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of the teacher, and it requires too much time for teachere to author the complex 
instructional programs they need. There is also a lack of hardware, software, 
space, technical assistance, and other resources, coupled with inefficient sche- 
duling, to provide the teachers with enough access to make the technology work 
as a beneficial medium for instruction. 



Potential Solutions 

Symposium participants suggested nrwny ways to bridge the gap between re- 
search and practice. Their solutions are presented here according to who the re- 
sponsible initiator or change agent might be. The categories are used only to 
help stimulate thinking and more easily identify activities that a specific audi- 
ence group can do to encourage the transfer of research information into prac- 
tice. 



• Encourage the acceptance of research synthesis articles in professional jour- 
nals that could facilitate the development of products and the transfer of re- 
search into iMactice. 

• Solicit sui^xMt on the local school level by helping teachers and administra- 
tors share visions of what technology can do for students. 

• Pursue research patnerships with industry, government, universities, and 
schools. 

• Create opportunities for frequent diatog between researchers, £BCulty, devel- 
opers, administratoR, and practitioners (e.g., users groups, symposia) to 
share perspectives, transfer research information into practice information, 
concqmially design products, and keep informed. 

• Establish and strengthen links with die rehabilitation community. 

• Create shared responsibilides through Joint projects between universities 
and schools. 

• SeeJk additional funds for training from the federal, state, and local levels. 

• Provide training programs that reflect the general growth of teacher skills in 
order to train beyond just proficiency, allowing teachers to exploit with the 
technology. 

• Write more grant proposals and seek collab(»8tion with equipment develop- 
ers to obtain the necessary equipment for training and research. 

• Provide financial assistance or incentives to developers to jntxluce technolo- 
gy products for special education. 

• Encourage the development of more inexpensive computers that can be 
linked together. 

• Encourage more efficient and effective use of available technology in the 
schools. 

• Build better information networks between schools, especially reaching ru- 
ral areas. 

• Encourage government support for requiring computer literacy for special 
education students. 

• Link technology to the curriculum. 



Encourage funding agencies to require components on practitioner and de- 
veloper collaboration. 



Sharod RaspontlbllHlet For 
Chango: RetMrchart, 
PreetHlonttrs, Davtlopers 



Areas of Change by the Federal 
Government 
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Tie funding to cooperative efforts or partnerships between universities and 
schools to encourage better applied research and faster transfer of research 
into practice. 



Areas of Change by 
Researchers 



Areas of Change by Higher 
Education Trainers 



Areas of Change by School- 
Based Personnel 



• Develop and/or incorporate alternative research designs that are more 
school-based and problem solving, with multi-year interventions that ac- 
commodate slow change in schools. 

• Specify practice-oriented products from each research project 

• Work within the school environment to recognize characteristics and de- 
mands of the setting and learn to accommodate research to address the 
needs of the practice setting. 

• Address specific research areas such as cost effectiveness, skill acquisition, 
social interaction with peers, and movement to less restrictive educational 
and vocational environments. 

• Report research findings through the symposium format and other alterna- 
tive forums for timely dissemination and include practitioners as well as re- 
searchers. 

• Build in adequate dissemination, translation, and implementation phases 
into every research project. 

• Investigate the use of video technologies for taster dissemination of re- 
search information. 

• Involve administrators and teachers in the research planning and decision- 
making process, including at the research-question formulation saige. 

• Encourage the development of needs-based product designs by including 
the special education practitioner in the planning and design stages as well 
as in the field-test stage. 

• Give ownership of tiie research to the schools and use Uie technology as a 
natural bridge between research and practice. 

• Build teacher skills dudng the research so tiiey can continue implementing 
Uie technology after die project ends. 



• EstabUsh higher competencies in effective instruction, technology, curricu- 
lum integration, research methods, and product development for preservice 
teachers. 

• Retool higher education faculty in technotogy so they may provide more 
training tiirough tiieir institutions. 

• Conduct preservice and inservice technology training based on research and 
tiie transfer of research into practice. 



• Increase administrative support and organize Uie collaboration between re- 
searchers and practitioners to include a staff liaison. 

• Provide practitioners wiUi die time and qjportunity to read and discuss cur- 
rent research witii other practitioners and researchers. 

• Encourage knowledgeable administrators to become facilitators of technolo- 
gy integration and pnavide tangible rewards for ti>eir efforts in collaboration 
and cooperation. 

• Provide release time and inservice training so tcachei j can become knowl- 
edgeable partners in research on computer-assisted instruction. 

• Broaden the use of middle management personnel and other local profes- 
sionals who are fiamiliar with tiie technology and uiucational practices, for 



22 Barriers and Potential Solutions for Moving Technotogy Research Into a Practice Setting 

28 



the purpose of providing training, technical assistance, and serving as re- 
sources. 

• Establish in-house technology staff and study groups at the local school lev- 
el to provide teacher support. 

• Channel funding to provide support for teacher release time and summer in- 
stitutes to obtain the necessary training. 

• Encourage the use of personal computing in classroom activities. 



• Design research-based products on affordable equipment and develop clear 
and thorough documentation to show its purpose and appropriate implemen- 
tation. 

• Work with practitioners in the early stages of product development ■ 



Areas of Change by Product 
Developers 
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